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SOLOMONS CONJECTURES AND THE LOCAL FUNCTIONAL EQUATION FOR ZETA FUNCTIONS OF ORDERS BY COLIN J. BUSHNELL AND IRVING REINER 1
Let A be a finite dimensional semisimple jRC-algebra, where K is either an algebraic number field or a complete JP-adic field. Let R be a Dedekind domain with quotient field K, and let A be an R-order in A. Louis Solomon [3] where a ranges over all nonzero ideals of R.
Let P range over all maximal ideals of R, and let R p , A py etc., denote P-adic completions. Solomon showed easily that fA(») = n rApto. where D t is a division algebra with center F v Let W t be a simple left ^4-module, and let R t denote the integral closure of R in F v We may write
F-Ü ^>, 1=1
and now define M»)=ri $>,#>
In particular, setting n t = fc^, we have (by definition)
1=1 /=0
Now put
where L is a full A-lattice in the A -module V, and let p be the characteristic of R/P. Using an ingenious combinatorial argument, Solomon proved that y P (s) is a rational function of p~s 9 and conjectured that in fact ip P (s) EZ\p~s] always. He verified this conjecture whenever A p is a maximal order, by using the calculations of K. Hey. Our first main result is THEOREM 
Let R be a complete P-adic ring, and let A' be a maximal R-order in A containing A. Let L be a full left A-lattice in the A-module V. Then where p is the characteristic of R/P.
In the local case, we have
SA'L(sMv(s)eZ\P~s]
by the previous remarks, so as a consequence of Theorem 1 we obtain THEOREM 
For each P, if p (s) E Z \p~s].
The method of proof of Theorem 1 (see below) also supports a second conjecture of Solomon's, Let F be a left >i-module, and let {L *, . . . , L k } be a complete set of nonisomorphic full left A-lattices in V. Define Finally, we turn to the existence of a functional equation for the case where A is the integral group ring of a finite group G over a complete P-adic ring R. In this case, the local zeta function f A (V) has an analytic continuation to a meromorphic function on the whole complex s-plane. Our main result is We prove all of these theorems by applying the methods of Tate's thesis to Solomon's zeta functions. For simplicity of notation, let us restrict our attention to the complete local case, with L chosen equal to A. All of the zeta functions discussed above can be put in the form where c and q are constants, $ is a function on A which is locally constant of This zeta integral converges and defines a holomorphic function of the complex variable s in some half-plane Re 5 > a, and admits analytic continuation to a meromorphic function of s. Further, let <ï > denote the Fourier transform of $, taken in some suitable manner. Then the quotient Z(<J>; s)/Z(*; I -s) is independent of <E>. These facts are easily deduced from the functional equations in [2] . Theorem 4 is proved by evaluating this quotient for certain specifically chosen functions 3>. The restrictive hypothesis, that A be an integral group ring, is only needed to ensure that A is self-dual with respect to some suitable pairing. Proofs of Theorems 1-4 will appear in [1] .
